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mm^] mmm 

^^mm^m^r^mmizmmm^tm'm-t^mmm^m^m-t^:r.t.^(i^mtt^ 
[11^:^7] m^e^rJv^mmi^xmmiL^'^T'jvo^mmm^mm-t^mm 
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1-6 (7) v^■r4^*^^cfH«cD 3 ^kTbmm^m^Mo 

X mmm.^. t mmm.^. n ^m%^\-t^ ^cdx-^^^h ^mm. n-t^ m^m 9 mmo) 
3 ^kTbmmmm -^u^^^a^ mm u ;t ^mmmmi^o 

n y ^ A f B# u -^mtmmi^o 
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fnl § ® ^® a.^. ^ {c ^Srj L , 1^® 3^2^ ® © :^ fpi ic ^ -5 - 
fc J: U Iff ia3i#: ^T-*;i/lc^?^^-^x.^^^{Cj:oT^^^*;i/$:#^t--5^h$:# 

r ^ 5: f I^t'^ >!f - A|ia„ 
[0 0 0 1] 
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[0 0 0 2] 
[0 0 0 3] 

mti'^^^ ^ ^ t^'^-^m'm\H(Dmisis^k7h^miz:j3\^^xmm'pm^m:fy'^'^w 
±-r^^z)izvt=.mm¥-^mm^^:^tbtix\>^^o :i(Dmmt>K v^y:f^m 

[0 0 0 4] 
[0 0 0 5] 

- A^g il« i- S ^ i: B 65 i: ^ „ 

[0 0 0 6] 
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[0 0 0 7] 
[0 0 0 8] 

©filmic J; tili, i^$:^^-r'5MIKi:-r'g>^^;i/®=^^^^^^*^M*feli?S® 
[0 0 0 9] 

^.(Dm(Dmm^mi^^^^iz-t^^t^mmt: lx\^^. ±m(Dmmz^tnt. 

mtf^i^^<^jt^izrDnx. m^tr=.ii.m'mmizm^BM^^<:^ji<'). ytmtim^ 
tr^\tmx^^m^izmmzm^^ti^mtmi&.i^r^^m^^-tr=.tbvrjvx 

[0 0 10] 
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[0011] 

tq^ ti ^ ^feS & Jfe -r :i h ic J; o T ^ f -5 :i i: ^ jc nrig -5 c 

[0012] 

mimm^mt. m'^r';]y^m<^v z^y^y^ji^uy^vy'^^mi^. mmi^ 

LTV^^„ ±IHCD^^{C j:tili, ^^m^-t^MM(D:!i<^)ziy=^y')\^ 
[0013] 

n\t. ^wj^^^^ ^(DM^:^\^<Dm^ic}z^cx^(Dmti^B^^ti^r=.i^^^^ 

[0014] 
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liiV diy^7')]y<D^7'JVy'-^^m^^rm=^'rJ\y^mmzi^^'r^z:t.t)'^»jmil 
[0 0 15] 

:^^^mt>-t9bm^^ hJvt.(D\Hm(DiEMiz^'ormmm.^.tmmmj§.ii^m 

[0 0 16] 

^^y')\yj^mmmi}'^^W}MM(DmA^mmybm(Dy{im(Dmn:^ \^ n ^mz^m ^ 

■tir^z:^ bTV^-5„ _hiH<7) A^c m^m^^^MMH^ 

^^t'jkd^^^^ ^ ti^mm^r^itmm^if}^^'W-±'r^^moym^tiz-fy^i}^t> ^ -r 
, -mo:>:K^^0mt.fjtv. ^m^'^:kmytm<D^o^£^nytm^mx&^m^iz 
^mzm^-^n^mnmui^tcmm^^-tr^i^v rjvxi&ij&^mmti'^simii^^ 

[0 0 17] 

m^^i 2mm<D3^k7t:mm^mzfa^^M.^mmLr^'^mmmmmt. mm 
m'^7'j\yi^mmmf)mmm.^.^m-t^m'^v'j\y(Dmmm0.i}'^^m:^i^iz9nmt u 
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[0 0 18] 

m^^^jvj^mmmtimmm/^. ^m-t^m=^^)\y<D i^sii,^, \^Km^ tim 

[0019] 

i^® # ^mm^^ mmm^m #^ t l t v ^ ^ „ _hta® >^ n ^* ^ a 

® -5 r ^ :^)^^^fc|im-5Ttg ;^ S „ 
[0 0 2 0] 

M^Sl 5fH«c^3?ik7C®0M@iyn^^i^$!fH^L;tP!rMfH#^f*fli, S^^ 

mht^m^t.^mmi.xn^. sa'it$tLfe2o®®^$:^*^mbT-^fi&-t-g)'^^ 

^OiS^$:ff^e)i^S:#M^ LTV^^„ ±13® A{C ^^r^^f 
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[0 0 2 1] 
[0 0 2 2] 

n:^\^iz^m-t^^ tiz^ij mmiLi^^^T'juz^m^^^ r i: ic j; o rf^^^* 

[0 0 2 3] 

, ±M3^k7xM'm^nm.m%. ±M>f-i^z^n^'^u'T-^\z'^'^xmmM^^ 

o icfgj® t- -5 r ^ ^ If T-'^r >?f - oTtg i: ^ o 

[0 0 2 4] 

01 i^w^\z%^\£^^^-x^mm.(D-^mMm^^'^':fuv'?m^mx 

'r\^\^V^y^-^ 2 >f-AT'©?)!i^W^$:mi3t-<5 7ti?)(^)iti{'iia5&3;S:Df 
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[0 0 2 5] 

^-2^mU^mt, C PU 6 tCT Kl^x A:;?., 7-*-^5f>''«>^^t>*r3> Sn-;i/y\' 
A:^ 7 J&^gg^$4^, ZL(DA:7.7iZ. RAM8, y - y - ^.M^ 

*^^^$ti, >(y^~yaL~y.m^i 4 (cd/ah^a-^ i 8}^)^MM$tiT^ 

[0 0 2 6] 

RAMS, -r>^->'ai-Xia{^9^t>*fH^i^^#:5T'^^UgP 1 9yO^^J5g$n 
, CPU 6, -fi-^^gi^n-fe^y-tM l^OT^^Oi^^^n-fe^y+J- 1 2T% >f-U<Jy 
ji^f ^M^-t^fc«?)®0JM2 0;^)^#^$ti, -r>^-:73i-:^IiIj?&io, 
'[f#-r >^-:7ai-xllII?&l S^t/n^ hn-^ l 6 -e^f^AiJgP 2 l ^'J^^S 
ti> ^U'l^'i/S >^ 2, >f 3;5:t>*D/A3>A-^ 1 

7-e]if^^a^gP2 2;^)'?^^$tl, Jfipiiai^S, ;^fc:°-;5j4, > ^ - ^ 0 

SI 1 4 :5l?>* D / A n > A - ^ 1 8 T W^m:^jgIJ 2 3 7!)'^«^ $ tl S c 
[0 0 2 7] 

m^^m^u^v^i ^ic^<K3r^^^r^±fcfet-t-g>dp^^>^^(Z)&« 
^®fm, ^fK3r>?c^sra±®M;^)^^ 2?^^^r^±T'®M^®^SI(7)fc«b(7) 

[0 0 2 8] 

®MS^n-fe>y-tM 2tt, 1 1 ^c^^t<5lm*§^^cSo' 

v^T, RAM 8(Z)^^aiU TIC fgiif-r^#®^$:il^-t'2>5KU d^>?:^fi#lt^ 

iStjS. z.n^^v^yizM^^v^^y^^^'^yy^y^''^m^<Duy^vy 
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[0 0 2 9] 

n>hD-^i6tt, m^(DTi^^>^m^. ^~2^i^^(DmiR. :^^-hti^ 

o 

[0 0 3 0] 
[0 0 3 1 ] 

0, 13, 14, D/A=I>A-^17. 18, M^'M-T > ^ - :7 - X HII^ 
[0 0 3 2] 

:*:iijg0ffi-ett, ¥~2^mmit>'^mmmt\^xm^^nx\<^^m^^mizLx 
mm-t^o tr. ^-^^mmKDnmmmz^^^^xm.m-t^. mm:^-(^y^ m 

mi^5iz.m'm^tix\^^7i-^iy-^'< >^^yx5^v^^c»^v^T, mmmi^^ij'^ 

t>*y-A>^n^*^AT^-^®-ap^L< li^gpii, RAMS {c^M^ti^o 

[0 0 3 3] 

PM. CPU6l±, RAM 8 fCfa'Ii:$tlTV>^>!f-Ayn ^'^At"-^, #t>* 
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[0 0 3 4] 

m-^mm':^uizv-*)- 1 lit. ±fBnv> KtcS^VNT 3J!^fG^W-fc 2 
[0 0 3 5] 

*tlfe@f#T^-^li. >3?-^x-Xiai^ 1 3 §:^LTD/An>A-^ 1 7 

^n. t<Dmm±K'mBiiLxm^-^ti^o 

[0 0 3 6] 

m% 1 4 ^itx^x-D / Kziy n~ ^ 1 8 fC'^j&sn, (^-r ;i/^s?^^*5:/M/T) 

-;?7 4 *^pJ'!f-AWi: LTm;^J^tl'2>o >f-AW^l±, B GM, 
[0 0 3 7] 

EI2li, 3r:Jc^lif#^a.ai^®®^il§P^^t->^n^i;^EIT'&-5o RAMSli. 

h;i/cD7'-^ $:fa'ii"r'5:*^^mm^^ h;i/T-'-^gP8 2 f^^5^*;b (>> 

-^gI5 8 3 i:, M3?^^^ra_tlciBS^tife5K'; l/>^U y>fV^ 
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mi^x\i^^zmy^-^ 8 c^iii)'^^m^^nx\f^^. z.^x. ^av :iy(D^m,^. 

TiEM $ tlT V^ -5 ® f -5 o 
[0 0 3 8] 

y')v^mB^m^my^m^^m^mt>^^^n^mMy'- 8 sit. 
(Dmm-t^m^mtD-tmmM7'-^U8 3 zn. 'e7^}v<Dm:Km^b^mt>'rmm 

:ixit. mmm.^.i^^So ^tnzMi^x. ytmf)^^(D^m(Dmr^^^vziy<Dm 

^■^^m.t>-tmm^n^my^-'^m8 34 mwm.^.^'^^jvt^^L^^mmthx 

[0 0 3 9] 

;vmmtmiti^^mxB'^7'jvi)^^mmm^i^^'r^^7^yiyj]y^mmi 2 1 

i:> i^*K3^!^c^SW±fcgH«$tife3tey ziy^T'JV^uy yifmmLxm^ 
8 b{C»^iit^^a$:^f^e)fglif^M 1 2 2 ^1, 7l/-AA^y7T 8 a IC«^ 

2 3^i:*^P>«^$tlTV^-g,„ 
[0 0 4 0] 
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[0 0 4 1 ] 

(STl) „ o^lc, ::?.7^>i/;i/^llg|5 1 2 1 jc<fcoT, 

'Tjviz7.^yi/jv^mt>m^nmmmt>^i^m-^n^ (sts) „ rj^vNT% ish^ 

agpi 2 2lCj:oT, *^®^*^X^>>>;i/yN'>)/ :7T 8 b {CS^jitn-S (ST 5 
) o ieV^T, ^^3r^5=c^Kp^lCSHS$tlfcf^^^*;b$:l^<^;j<U 
b>^*U >/f^S$tlT, i^^7-*;i/$:i^<^T';p^^©®^>0>#^tl'5 (S T 7 
) o ro^C, ISa^figiglSl 2 2iCi:oT. f^^7^*;i/$:l^<^T';i/^#:©H#7b'J 
-7 U-J^A^yyr 8 a lC##ii*tl-g> (ST 9) „ ^LT, '^^!fe^g|fP 1 2 3 
J;oT, 7 v-J^A^yyr 8 a tc#^3i^ti;t®#i:x5^>>>;i//'«^y 8 b tc 

lC«#ii^tl-£> (STl 1 ) „ 
[0 0 4 2] 

[0 0 4 3] 

^:iT% d<U =f>^-7"*;b$:^^S3r^5t:^r^{Ci2ai-^|^^t>*f^^-T^;b$:#^t- 

J;UMS$tlSo -r^t)-^, fe^]I*CDt;aiCDM^§: (x, y. z) (x' 
. y', z') IC^m-t^^-^tcii, iS[UC^-ri^^$:^??&e)o 
[0 0 4 4] 
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mi] 



/ \ 
x' 

y' 

z' 

1 



= Mat- 



/ \ 

X 

y 

z 

1 



[0 0 4 5] 

J: V^o 

[0 0 4 6] 



SMat= 



Bx 


0 


0 


\ 
0 


0 


By 


0 


0 


0 


0 


Bz 


0 


0 

\ 


0 


0 


1 



nCli, m. 1 ®M a t h L 



[0 0 4 7] 

y) . z$ti$:tti;i>}cR z (^s^'T>) r£vimm.-r^m^\z 

[0 0 4 8] 

[f^3] 



RMat= 



/ 
Cp*Ch 

Sr*Sp*Ch-Cr*Sh 
Cr*Sp*Ch+Sr*Sh 

0 

\ 



Cp*Sh 

Sr*Sp*Sh+Cr*Ch 
Cr*Sp*Sh-Sr*Ch 
0 



\ 



-Sp 0 

Sr*Cp 0 

Cr*Cp 0 

0 1 



1 5 
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[0 0 4 9] 

Sr = sin (Rx), Cr = cos (Rx) 
Sp = sin (Ry), Cp = cos (Ry) 
Sh=sin (Rz), Ch=cos (Rz) 

[0 0 5 0] 

fi!r:^fBi{cTx. Ym:^\^izTy. zm:^\^izT ztd^^^mm-t^m^icit. m 

[0 0 5 1] 

\ 

0 0 0 

1 0 0 
0 1 0 
Ty Tz 1 

/ 

[0 0 5 2] 

JtfH® saiS^^^trim^fC^fT&eJ^-a-tCli. IgCl (Z)Ma t ^ LT, TMat 
^RMa t ilSMa t ®^T'fe-5i5: 5 IC^fT R SM a t J: V^o 

[0 0 5 3] 

[IS: 5] 

TRSMat=Tmat- RMaf SMat 

\ 

Bx*Cp*Sh -Bx*Sp 0 

By*(Sr*Sp*Sh+Cr*Ch) By*Sr*Cp 0 
Bz*(Cr*Sp*Sh-Sr*Ch) Bz*Cr*Cp 0 
Ty Tz 1 

/ 



TMat= 



1 

0 

0 

V Tx 
\ 



/ 

Bx*(Cp*Ch) 

By*(Sr*Sp*Ch-Cr*Sh) 

Bz*(Cr*Sp*Ch+Sr*Sh) 

V Tx 
\ 
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[0 0 5 4] 

S (S T 1 3 ) „ 

[0 0 5 5] 

^ hJit^M^^ hJV(D\^mmm-^n (sti 5) , m^^x^i^r=.p^mt>^ "o 

" J:^Ji^fJ^'^i}-^(DmMi}^7^£t>tl^ (STl 7) . 
[0 0 5 6] 

(STl 9) . o^u. f^^T-*;^®|^®]I,^,^cov^T^i, ^f^fi&^l^3j<u 

[0 0 5 7] 
[0 0 5 8] 

[^6] 



TRSMaf=Tmat' • RMat • SMat 
/ 

Bx*(Cp*Ch) 
By*(Sr*Sp*Ch-Cr*Sh) 
Bz*(Cr*Sp*Ch+Sr*Sh) 
Tx' 
\ 



Bx*Cp*Sh -Bx*Sp 

By*(Sr*Sp*Sh+Cr*Ch) By*Sr*Cp 

Bz*(Cr*Sp*Sh-Sr*Ch) Bz*Cr*Cp 

Ty' Tz' 



\ 
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[0 0 5 9] 
Zir^e, Tx'=Tx + kXLx 

Ty*=Ty + kXLy 

Tz' = Tz + kXLz 
T^feSo ^fe, (Lx, Ly. Lz) It^M^^ h V . k 

[0 0 6 0] 

f^^T-';i/ii, s T 2 0 T?l^>tK3 j^^^ratciBg^ti^MiS.^.^, s t 2 i -e 

i^^K 3 IC mU ^ tl 1^® m.^, ^1 IC J: o T $ T V ^ -5 . 

[0 0 6 1] 

SMa t'®f^*5U{C|5c7{C^-r"ThU^XTRSMa t " Vn„ 
[0 0 6 2] 

[iS[7] 

TRSMat"=Tniat' ■ RMat- SMaf 

\ 

Bx'*Cp*Sh -Bx'*Sp 0 

By'*(Sr*Sp*Sh+Cr*Ch) By'*Sr*Cp 0 
B2**(Cr*Sp*Sh-Sr*Ch) Bz'*Cr*Cp 0 
Ty' Tz' 1 

[0 0 6 3] 
ZIZIT, Bx' = BxXBBx 
By' = ByXBBy 
Bz'=BzXBBz 
T'fey, BBx, BBy, B B z li|^®fi£|ii5='- ^ 8 3 5 {C|SM$ tlT ^ U 



/ 

Bx'*(Cp*Ch) 
By'*(Sr*Sp*Ch-Cr*Sh) 
Bz'*(Cr*Sp*Ch+Sr*Sh) 
Tx' 
\ 
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-5 = 

[0 0 6 4] 

T'fe-g>o ^fe, 05 (a) , (b) , (c) , (d) tC i3 ^^T«V^/^ >v ^ > 

m^titc^v :i>iz^tn^m.^.ti^m^m.^. (moi, mii, m2i, m3i 

) T'fetJ, 'ttlPJ.^(Dm}^.ti^^miM..^. (M02, M12, M22, M32) 
[0 0 6 5] 

[0 0 6 6] 

(b) li, |^M]S.^,MO 2 $:S£^L^V^:^-^<Z)^^7-';I/M 1 T'S>U, ( a ) 
l^®]I,?I.MO 2 h;i/V 1 ®foi^, t-J&t)*), x||li®:ft(D|pl^{cTO# 

m<Dl^mmt.m'^7'J\yM 1 ®^*^75:-5>^t';I/MO i:(Z)^^B(3r^ 
[0 0 6 7] 

(c) ^®]I.^,MO 2 $:|i/jNL7^m-^®f^^^;i/M2®-MT'S>U, (a 

oT^^T^;l/M2 7b'^#^!g$tlTV^^„ 3(Z)J:e>^, I^^T^;i/M2 ^r^M-t-Sil. 
^®i^j^®^^^5^*;i/M 2<DM*^^-5^5=-Vl/M0 h®M3r:^C5tl^P^P*fT'®gE 

it*'^m^fflji<T(Z)^-^fcti, ^(D^mti^±^<^ji^n. m^^n^m<Diz^^^i^^ 



1 9 



miiE#2 000-3102817 



#2000—263773 

[0 0 6 8] 

(d) mmm^^Mo 2^ui<Lr=.m^<Dm'^y^jvM3(D-'mx^i), (a 

oTf^^7-*;i'M3 *^#^$tlT^^-5o 3®J;e>>&, f^^7=';i/M 3 

f^(^M^® i:i^^f';bM 3 o^i^ -5 ^^;i/M 0 i: (D^iK 3 r^^c^^^rat^T'CDgg 

iiT^i^m^^^^ATo^^jcii, ^®sEiiA^:^^<)^-5@, mti^n^m<Diz^^±^ 

[0 0 6 9] 

M3r^^^P^{C@B«L/, ^>^*U ^^'^SSr^T^^ei (ST25)„ ^©^StC 
(0 — 2 5 5) -e^5=->S/;L'A^y ^'T 8 b {C«#ji^tlS„ Z^T^-^S 

[0 0 7 0] 

^!^CV^T, >?.^>'>>;i/A^y7T 8 bp^^^U®RGBfIS:^T 1 2 8 
fc-t) lC:ga»5'ffc-rS (ST2 7) -^-LT, f^^T-*;i/^«^i-^^®cz)®^^^ 
^ h;i/i:;!j^^m*S^^7 h;ui:(7)Wa$:fm-r-5 (ST2 9) o -ec?)^, t^a*^ 

" 0 " i :^*^^A^®W^}^3^^f^4^4^^ ( S T 3 1 ) „ 
[0 0 7 1 ] 

p^^^'j "0" ^ij±x:^^mit. mmmt)'^^:f^^(Dm}^Mm:^Mi^xm:^\^^ 

^^7 8 b |^^^U(^RGB>fittC, M^li "1" ^mW-t^ (ST 3 3) „ 

p^^Tb- "0" 5;Arx$>^mt. -mmmti^ij :^'^(Dn.^Mmo):^\^^\^^^x\^^^m 



2 0 
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^UCDRGB-fiHC, " 1 " Sr^mf'S (S T 3 5) o 
[0 0 7 2] 

-D^iZ. :x.'ryty)lAyyr 8 b ^ U ®^T(Z)R G B>fB^^^ 12 8 

i(Z)^, mM.Lr=.'^M^'^M<7ymtfji^m^it. "o" izm^m^'^n^ ( 

5 T 3 7) „ ^(Z)^, >'r 8 b ^ U ® R G B lij&'i " 1 " 
(D\d^iZ}VJ,zm^MM-t^ (ST 3 9) „ 

[0 0 7 3] 

"1" $:*0^%L<{iM#L^*'^, 1 ^^e^ 1 2 7®^^TtlA^<Z)^lgS:"eJ:V^„ 
[0 0 7 4] 

[0 0 7 5] 

^fLS^rSebTf^fi^LT^HT^^-So (a) it. y -4^- KM4 <0f^^^*;i/M4 0 

o 

[0 0 7 6] 

(b) it. yL/>7-*^®M6JCP5fcofe:^y-3i<- K(Z)j^M5 il>^L/>7^^ffiM 

6 JCj;oTi0U^?5ti;tS^^T-*;i'M4 1 ^ $:^-rillT'fe-5o >!f 1/ >7^^®M 6 C 

M4 1 iT&'tfeu, mi^mm^mizmi^^u ^yM4 i 2:^)^^v^ll^^7b^^M 

[0 0 7 7] 
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[0 0 7 8] 
[0 0 7 9] 

[0 0 8 0] 
[0 0 8 1 ] 

(c) ^mmmm\zii\<^x\t. -^.^.mm^'^ v)\^h%m^^ h)\^}i(D\Hmff^ " 

f6l ^ ^ J5 S :i h IC j: o T M >^ ?^:t^ ® ^ ^ t';!/ §: -g) 3 ^ T' ^ ^ 

[0 0 8 2] 

-^ic, LT^MLTv^s;<)'^, ^^*;bcf,i>j^^®,^„ 
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B'^T^jvi^miz i3»^ m^m.^.o^^m ^ , urn t. mf^miz j;oT^f'&oT^^-5 

[0 0 8 3] 

(E) :^mmmmiz.iB\>^xit. =^7'jv^-^^ti^RAM8izw^'^nx\^^^m 
^iz^\^xm,mLt=.t>\ mmm^^i}^^^'-2^o^mmizmi:^xRAM8iz^(D^ 
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